(B) The total bead-trap displacement (x 1 +x 2 in a) for two 900-nm polystyrene beads tethered by a single 4,031 bp DNA molecule as the distance between the traps is increased by 0.34 nm every 2 s at a tension around 7 pN. Data were filtered to 100 Hz (grey) and to 2Hz (blue), respectively, using moving-box averaging. The six stair-wise increases seen in the blue trace indicate that our tweezers can resolve base-pair (0.34 nm) displacement changes.
(C) Pair-wise distance distribution of the displacement shown in (B). The peaks correspond to the measured step size and its multiples provide a best-estimated step size of 0.24 nm 1 . As expected, the measured displacement change is smaller than the step size of the trap separation (0.34 nm), due to compliance of the DNA tether, and is consistent with the prediction based on the worm-like chain model for dsDNA.
Alternatively, the trap separation can be increased based on a Poisson process to better mimic the motor stepping process ( Figure 5 in the main text). In this case, the time interval between successive trap position changes is stochastic and follows a single-exponential distribution, which simulates the dwell time of the motor at each step.
To facilitate the step size analysis, the measured total-bead displacement ( 12 xx  ) is converted to the measured trap separation ( ' D ) and shown as the simulated traces in Figure 5 . The measured trap separation is calculated using the following formulae Supplemental Tables   Table S1 . Step size < 3 bp < 3 bp multiples of 12 bp N.A. 
Max. force generation
where a and L are the persistence length and contour length of the DNA fragment, respectively. Choosing a standard DNA persistence length of 50 nm, one can calculate the buckling force at different size as listed in Table S3 . Thus it requires high forces (>10 pN) to bend any DNA fragment less than 40 bp by compressive force. 
